Clinical assessment  by Frishman, William H. et al.
4XA
Clinical Assessment
WILLIAM H. FRISHMAN, MD, FACC, CHAIR, ANTHONY N. DEMARIA, MD, FACC,
GORDON A. EWY, MD, FAce
JACe Vol. 10. :>10. 2
August 1987:48A-SIA
Cardiovascular disease is the most common, disabling and
lethal medical problem in the elderly age group (1). The
prevalence of activity limitation due to cardiovascular dis-
ease increases sharply in elderly patients as compared with
similar patients who are younger. 'For example, 50% of men
and only 20% of women aged 55 to 64 years with coronary
heart disease have limitation of activity .Tn the 65 to 74 year
age group. these figures rise to 70% for men and 45% for
women, and in the > 75 year age group to almost 85 and
55%. respectively (2).
The distribution of medical and cardiovascular conditions
in the Bronx Longitudinal Aging Study is shown in Tables
I and 2 (3). These were data obtained at baseline in this 10
year prospective study designed to assess risk factors for
cerebrovascular and cardio vascular events in an elderly pop-
ulation aged 75 to 85 years at enrollment.
The history and physical examination remain the cor-
nerstones for assessing the elderly patient with cardiovas-
cular disease, supplemented by selected clinical laboratory
tests and noninvasive cardiac diagnostic procedures .
Medical History
The two major factors that hinder accurate evaluation of
symptoms of heart disease in the elderly are the coexistence
of diseases that may increase the difficulty of attributing
signs and symptoms to the cardiovascular system, and UIe
mental consequences of illness , drugs or aging , alone or in
combination , that may limit obtaining an adequate history
(4).
Problems of coexisting disease. Breathlessness may be
due to chronic obstructive lung disease , obesity and anemia
rather than to heart failure; ankle edema may be due to
chronic venous insufficiency , hypoproteinemia or drugs (for
example , calcium blocking drugs) rather than to heart dis-
ease (4). Coexisting diseases may mask the symptoms of
ischemic heart disease when the activity level is reduced by
arthritis , blindness , nutritional disorders or stroke (4).
Chest pain is also frequently difficult to interpret in the
elderly, The pain of ischemic heart disease may be absent
or described as less severe, possibly because of concurrent
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symptoms or mental confusion . Confusion may result from
low blood pressure in a patient with cerebrovascular disease:
abdominal pain may be caused by hepatic congestion;
wheezing may be secondary to the bronchoconstriction of
heart failure; insomnia may be due to paroxysmal nocturnal
dyspnea or Cheyne-Stokes respiration; syncope may be a
man{festation of transient atrioventricular (AV) block or
transient hypotension (4).
Mental status of the patient. When obtaining a history,
the mental status of the patient should be carefully assessed
because the history may be inaccurate or confusing because
of dementia or effects of medications on the central nervous
system (5,6). The reliability of recent memory should be
assessed (4,5). Careful attention must be directed to other
medical conditions that may obscure the patient's com-
plaints , such as depression (see Behavioral, Cognitive and
Emotional Considerations) (4,5) . An assessment of the pa-
tient's functional status is necessary . The drug history is
important (6) because elderly patients often receive many
drugs (Table 3, the Bronx Aging Study) and drug interac-
tions may result in excessive or adverse drug effects . All
medications used by the patient should be examined by the
physician for possible duplication caused by one bottle la-
beled with a generic name and another with the trade or
brand name. Confirmation of the history may have to be
obtained from previous medical records, health care work-
ers, family or friends. A social history is important because
environment, nutrition and economic problems may influ-
ence illness. Occasionally , alcoholi sm or other substance
abuse may be found .
Physical Examination
Blood pressure and heart rate and rhythm. The phys-
icalexamination may be modified by age and disease (4).
Blood pressure should be obtained in the supine, sitting and
standing positions to elicit the presence of postural hypo-
tension due to abnormal reflexes or drug therapy. Osler ' s
maneuver should be used to differentiate true from pseu-
dohypertension (7); this maneuver consists of palpating the
radial or brachial artery distal to the point of occlusion of
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Table 1. Noncardiovascular Medical History Reported by 487 Subjects in Bronx Aging
Study (3): Average Age 80 Years
49A
Disease
Arthritis or bone disease
Visual loss
Cataracts
Glaucoma
Hearing loss
Stomach/digestive disorders
Other than uleer
Peptic ulcer
Lung conditions
(including bronchitis, emphysema, tuberculosis, asthma, pneumonia)
Other conditions
Depression
Anemia
Thyroid disease
Cancer
Diabetes
Kidney disease
(including stones, cysts. infection)
Hip injury/fracture
Liver disease
n = number of subjects.
n %
317 65 .\
253 52.0
190 39 .0
45 lJ.2
190 3lJ.0
151 31.0
56 11.5
142 29 .2
104 21.4
84 17.5
63 12.9
56 11.5
56 11.5
47 9 .7
42 8.6
II 2.3
U.S. Population
> 65 Years (%)
49.6
7.7
29.9
IU
the artery manually or by the cuff; the systolic pressure
atta ined by this maneuver is more comparable with the in-
traarterial pressure and may be significantly lower than the
cuff pressure (7). The pulse should be asses sed for rate and
rhythm . Atrial fibrillation, although more common in the
aged , shou ld raise the possibility of masked hyperthyroid-
ism . The pattern of respiration should be ascertained.
Extracardiac signs. Abnormalities of the skin, muco us
membranes and nails may suggest nutritional disorders or
anemia . The head should be examined for evidence of Pag-
et's disease , which may be associated with high output
cardiac failure . Au.ditory acuity should be assessed , espe-
cially in patients who appear confused, because confu sion
may be due to difficulty in hearing. Visual acuity should
be determined and the optic fundi should be examined for
arteriosclerotic and hypertensive changes. Tooth decay or
periodontal disease may be the nidus of infective endocar-
ditis .
Carotid pulse and neck vein examination. The carotid
pulse contour is altered by the decreased elasticity of the
large arteries with aging. so that the upstroke is more rapid
and the peak systolic pressure is higher and more sustained
(8). These changes may alter (normalize) the characteristic
pulse contour of aortic stenosis and make diagnosis difficult
(9) . The carotid arteries should beexamined for bruit s. Both
Table 3. Use of Cardiov ascular and Cardioactiv e Medications
in 487 Subj ect s in Bronx Aging Study Cohort at Intake (3)
Medication n ~.i f
Table 2. Cardiovascular-Related History Rep orted by 487 Diuretics 229 47 .9
Subjects in Bronx Aging Study (3): Average Age 80 Years Thiazides 140 29.J
Condition % Loop diuretics 24 5 .0n
Potassium-sparing or 65 13.5
Angina pectoris 130 26.7 combination
Hypertension 240 49.3 Digitalis 66 13.8
Diabetes mellitus 56 11.5 Beta-blockers 74 15.5
Prior myocardial infarction 68 14.0 Oral 54 11.3
Prior CVA or T1A 33 6.8 Ophthalmic (timolol) 20 42
Have pacemaker II 2.3 Central acting antihypertensive 63 13.2
History of cardiac surgery 6 1.2 (alpha-methyldopa)
History of smoking 224 46.0 Antiarrhythmic 19 4.\J
Currently smoking 49 10.0 Tricyclic antidepressants t8 3.X
CVA = cerebrovascular accident; n = number of subjects; TIA Potassium supplements 60 12.6
transient ischemic attack. n = number of subjects.
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jugular veins should be examined, because one or the other
may be compressed by tortuosity of the aorta or other great
arteries, resulting in a false diagnosis of an elevated central
venous pressure. The jugular veins should be examined for
regurgitant (CV) waves, indicative of tricuspid regurgita-
tion; cannon A waves that may be due to AV dissociation;
and venous distension reflecting elevation of right-sided
pressures (10). One should attempt to elicit abdominal-jug-
ular reflux as evidence of right heart failure.
Cardiac examination. Cardiac auscultation should in-
clude the search for third and fourth heart sounds and for
murmurs. The normal cardiac apex impulse is often difficult
to palpate in elderly patients; a prominent left ventricular
apical impulse felt in the supine position usually indicates
left ventricular hypertrophy or myocardial dyskinesia.
The incidence of aortic sclerosis increases with age and
the resultant systolic ejection murmur has been referred to
as the innocent murmur of the elderly. When this murmur
becomes longer, peaks later and has a higher pitch at the
cardiac apex, significant aortic stenosis should be consid-
ered, particularly in the symptomatic patient. Mild aortic
regurgitation with a short, soft diastolic murmur, secondary
to a dilated aortic root, has been reported in 4% of patients
>65 years (1). Systolic murmurs in the elderly most com-
monly result from mitral annular calcification or papillary
muscle dysfunction. These murmurs may be recognized by
their timing and location. It may be difficult for an elderly
patient to do provocative maneuvers such as squatting to
help differentiate the type of murmur. An enlarged liver,
detected on abdominal examination, may be a manifestation
of heart failure. One should palpate carefully to detect an
abdominal aortic aneurysm.
Lower limbs. The legs should be examined for edema,
cyanosis and arterial and venous abnormalities and their
consequences. The best indication of large vessel peripheral
arterial disease is a decreased or absent posterior tibial pulse
to palpation (12). The joints should be examined for mo-
bility, pain and arthritic changes.
Neurologic examination. IX careful neurologic exami-
nation should include an assessment of cognitive function,
with attention to the possibility of mental depression (6). If
possible, patients should be observed while walking so that
the physician can evaluate gait and functional capacity.
Laboratory Tests
Blood tests. Elderly patients are susceptible to anemia
from nutritional deficiencies, occult malignancies and other
chronic illnesses. Patients with anemia may present with
chest pain and breathlessness. A complete blood count should
be obtained in the elderly patient with these symptoms.
Serum vitamin BIZ, folate and iron levels should be deter-
mined when appropriate in anemic or demented elderly pa-
tients, Folate levels may also provide an index of nutritional
status. Erythrocyte sedimentation rate may be useful in pa-
tients with suspected vasculitis, tumor or infection. The
VDRL determination should be obtained in patients with
aortic regurgitation or dementia.
Other important laboratory tests include blood glucose
determination to detect diabetes or hypoglycemia; blood
urea nitrogen, measurement of uric acid (13) and creatinine
and urinalysis to assess renal function; total protein and
albumin determination to assess hepatic function and nu-
tritional status; and liver tests.
Specialized tests, including glycosylated hemoglobin, can
assess the level of control of diabetes. Hyperthyroidism can
be masked in the elderly and hypothyroidism misdiagnosed
or missed; thyroid function tests should be done in lethargic
patients with bradycardia or pericardial effusion (myx-
edema), those with atrial fibrillation or inappropriate tachy-
cardia (thyrotoxicosis) or those with major changes in eating
patterns. Plasma drug levels should be obtained if there is
suspicion of drug toxicity. Because diabetes and hyper-
lipidemia are important risk factors for cardiovascular and
cerebrovascular disease, even in extremely elderly patients
(3), cholesterol and triglyceride levels should be obtained,
and lipoprotein fractionation should be done to obtain high
density lipoprotein levels, so that low density lipoprotein
levels can be calculated.
Chest roentgenogram and tests for lung function. The
chest roentgenogram has less value in assessing cardiac size
than does the echocardiogram, Kyphoscoliotic chest de-
formity and sternal depression may cause an apparent in-
crease in heart size. The cardiothoracic ratio increases with
age (4). In assessing pulmonary function, simple measure-
ments such as the peak expiratory flow rate or blood gas
determinations will provide useful information. Lung scans
may be less reliable for the diagnosis of pulmonary em-
bolism in the elderly (4).
Noninvasive Cardiac Assessment
Noninvasive cardiac diagnostic tests arc important in the
elderly, because the history may not be reliable and the
physical examination may be difficult to interpret. The 12
lead rest electrocardiogram (ECG) provides important in-
formation regarding cardiac conduction, rhythm and prior
or recent myocardial infarction. The 24 hour ambulatory
ECG recording is useful to detect intermittent arrhythmias.
The echocardiogram can be used to assess valvular and
ventricular function and to measure left ventricular wall
thickness and cardiac chamber sizes. Radionuclide imaging
techniques may be used to evaluate left ventricular function
or myocardial ischemia.
Rest ECG. There is a 50% prevalence of abnormal rest
ECG findings in the elderly, with a higher prevalence in the
JACC Vol. 10. No.2
August 1987:48A-5IA
FRISHMAN ET AL.
CLINICAL ASSESSMENT
51A
extremely elderly (14, IS). It has been suggested that QRS
frontal plane axis shifts, intraventricularconduction abnor-
malities and reduction in QRS voltage may reflect normal
aging. There is a greater incidence of unequivocal ECG
evidence of myocardial infarction than that obtained from
the clinical history. In the Bronx Aging Study (3L 30% of
subjects had ECG evidence of infarction but only 14% of
subjects gave a history consistent with myocardial infarc-
tion. Of 6.5% of subjects with Q wave evidence of myo-
cardial infarction, only half gave a history of having had
an infarction. This discrepancy could represent the true in-
cidence of silent infarction in this age group or reflect an
unreliable history.
Exercise tests. Exercise testing in the elderly can help
assess ischemic heart disease and cardiac function in these
patientsdespite the decline in maximalaerobiccapacity with
age (16,17). Often, however, the ability to test patients on
a treadmill or bicycle may be limited by arthritis and mus-
culoskeletal disorders. Arm ergometry should be consid-
ered. Atrial or esophageal pacing may be of some value in
this age group (18,19). The ability to interpret the exercise
ECG may also be limited by concurrent diseases or drugs.
or both.
Exercise thallium myocardial imaging may be useful for
detecting myocardial ischemia when the exercise ECG is
inconclusive because of rest ECG abnormalities such as
bundle branch block.
Echocardiography. The echocardiogram is technically
more difficult to obtain in elderly patients. However, it is
better than the chest roentgenogram for assessing cardiac
chamber size and is more accurate than the ECG for eval-
uating left ventricular wall thickness and mass. With the
use of Doppler techniques, the severity of valvular obstruc-
tion can be semiquantitatively evaluated. Ventricular wall
motion can be assessed. Echocardiography is the most sen-
sitive and accurate noninvasive test for evaluating pericar
dial effusion. It is the most useful noninvasive test to detect
valvular vegetations and left ventricular thrombi.
Radionuclide ventriculography. Radionuclide ventric-
ulography can provide a quantitative assessment of ventric-
ular function and, although more expensive, is applicable
to more elderly patients than is echocardiography.
Summary
The elderly patient with suspectedcardiovasculardisease
poses a diagnosticchallenge to the clinician. In manyelderly
patients the frequent unreliability of the history and the
presence of multiple concurrent diseases and medications
complicate accurate assessment of the patient's cardiac
problem. Clinical laboratory and noninvasive cardiac tech-
niqucs arc now available that enhance the accuracy of car-
diac diagnosis and aid in the evaluation of left ventricular
function.
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